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(54) SECONDARY BATTERY WITH ORGANIC ELECTROLYTIC SOLUTION 

(57)Abstract: 

PURPOSE: To provide a secondary battery which 
includes an organic electrolytic solution chiefly 
containing triester of phophoric acid as main solvent, has 
a negative electrode consisting of a carbon material, and 
presents excellent battery performance and enhanced 
safety and storage performance. 
CONSTITUTION: A negative electrode 2 is chiefly 
composed of a cart>on material such as graphite which 
can be doped with lithium ions and be dedoped and is 
embodied in a shape using an electricity collecting 
material as a core. A carbonaceous precursor for a 
negative electrode active material is subjected to a 
surface processing, and the ratio of the peak intensity 
1135 around 135eV of phosphorus in XPS analysis of the 
surface condition to the total Ic of peak intensity around 
284-289eV of carbon is ranged between 0.05-1 .0. 
Triester of phosphoric acid is used as the main solvent 
of the electrolytic solution 4. Thereby reactions of the 
negative electrode with the solvent is inhibited and 

increment of the internal resistance is suppressed, which permits achievement of a secondary 
battery with organic electrolytic solution excellent in the battery performance and having a high 
storage performance. 
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3. 92 


1. 2 


0. 


0 5 




3. 80 


1. 3 


0. 


1 7 




3. 67 


1. 3 


0. 


6 




3. 23 


1. 4 


5. 


0 


tmni 


0. 0 0&T 


10. 8 





[0 0 5 5] ±fSro*l^f 3 ^f>^J:5l-, itmil 

®m®-&%mt, it mLommK<D±.m 2-4 

tit. ^Mi~4ro#^r««fi?fSz»:fl:?ifelco^T, 
4 A LT- 4 VS-M>iilMt*fTOfc#, 
**4if«:§l#fiwt«ftH:^<4<, *^ttt1"Cit 
TV*:. 

[0 0 5 6] HJS0iJ 5 

£TiS£U 0. 5*^/!J y h/WNFB/EC : D 
VWlYV*** Kl : 2) *0ft5Stt» oi 

*ft>8M(i o . i y y h /uT-fcofc,, 
[0 0 5 7] ofc, AS&WfiiSiEfcirLT, (0 0 

2) mO&K&Mdm «S 3. 4 3 A. C$fc£|S]©£(i 
* £ L c A* 3 2 A, 1 2 u nu *fig# 

9 9 %, S i 1 0 p p m(D^^ 9 0 SftgBSrffl 

X, Pf#*ft*LT**Mli:L*:©fe, w^SrN-^ 

[0058] :ro^7 y— <fcftffi-£#J£< 8/i 

T4 8«flBfi»$*Tyf-^ASrK— 

1. 5V (#Li/Li* ) Ol£E«r3HHIA»lfCttK 

[0059] ro>ii;ov>t, o. 5*A'/yyM' 

©NFB/EC : y Vgfc h y (ffcffijfcl : 2) £ 

9 o£ 9 , E c t y >® h y * fvurofctlJt 

1 : 2©fi^fflEICNFBSr0. V hA4B# 

*>©&«$?£ cit<k«*o*j!Hio. it*/yy 



[ 0 0 6 0 ] SlJfC, LiCoO, 9 U*gi5fcHf&6a 

L> N-^^f n y Kvt-iSLT^7!)-l;Lfc„ 
r©jEffi-&*9;*?y— Sr, ff£#2 0 Mm©7/W5 = !> 
•Mia* 4 5 iEffiAlfc© pfBBK*&- fcfc* L 
20 L, t«5«, d— 9— VEtim&LU »— 
K*©*»*frv\ «fttOE*«rffiKLfc. r©IE8i 

e>45-fe/<w-^Sr^UT, itrB©£tt«rfift, iJWM* 
fc#BLT\ AftttWEflc&Lfc. 
[00 6 1] r©^#tt«ffi^5r, #gl5m, jfii£4 

Attoy— K*©««SrfTofc©%, o. swyy 

h/V©NFB/EC : 9>&h))*?-fr (ftStt 1 : 
*£fflV>T\ -2 0 4 OtKftiPLT, £fc>9£~ 

u h i \c*+mm<Dm<DG®m®-&mm&m 

Ltz 0 

[0 0 6 2] *J6^ij6 

40 #>«a««|>-eLi t««fcUTfi»S*5l*lll*r. 3 
«*Mfc*JELfc#ftH\ Wt«!5fc|IWIK«lLT,.» 
ttOftffifcUfc. ^OffftOftffiSrlV^T, HIS 

[0 0 6 3] ft*,*, ±iE©«:R©Hfiilcov>-c, Hlffi#J 
5 4Rfi(CtT, 0. 5^/y y h/KONFB/E 
C : y y^hy^^/v (#«Jtl : 2) J:9 45»«IC 

^©^«P*0. l^e/v/y y h/w) Srffl^T, *7vHr 
50 /ux-SftLfci^^. Affiroif-'T^^iroyTV^a 
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y|i3%T*$)Ofc 0 

[0064] mmm 7 

-xymm^x-L i znmt Lxm^^htc 

y ^ L/i^ofc^i±, nffi^ 5 1 mm 

[oo6 5] mmtkvfim^^x, 
5tmm\cLXs 0. 5*/v/y y ^onfb/e 
c : y^shy^v (ff«tti : 2) xvtemmt 

?!©&fl?40. l*7Vy y K/P) £JS^T, ^rvHr 
[0 0 6 6] Hfif !l 8 

u— %vmm*x<n&m*fa\,i-z.fi.mKft7LX, 
£mei5tmm\zLx, 0. s^/y^f^ 

ONFB/EC : V Vf& Y V J (fl&jfcl : 2) i 

9ft5&$icz8«iii£i o#fS/<^y ^uttta? 



(8) #M¥8- 1 1 1 2 3 8 

14 

*T, ^T/^^XWMLtcbZb. *ffi©i IKEA'S 
royr>v-3yii2 i%, siH^A-groy y-yysy 
l±4%T*fcofc <> 

[0067] ±Eonit«i 5-8 <D&nmmM®-$.% 

ffclCOV^T, 0. 1CT*1;E2. 7~4. 2V©<6ffl"^ 
35»a^-fr, l-y-^^^Boyr^i/a^Srfi^fco ift 

!)fy>3y (%) = ( / m 

io flt^l) ) x i o o 

[0 0 6 8] 4J3*fc, * 2 Ctt, #%©*:«>, fcflK 
*Ht5**K*tm© I * / I c CftfrimSIWItKM 

TO© I us / 1 c ©It. tftfr*>> A1i^B©X P S 
ftflrS-fiV, ftfc^-*'** h;v-©y ^©1 3 5 eVOf 
— t&&kfcm0 2 8 4 eV4>e>2 8 9 e VftifiOtT— 
*&£©£•§+©]£ I is: / I c MH. *0ll*t>0HE 
Lfc. «Hrtgi5 (2KeV, 7~8/iA©7^ 

20 ^w*vx/-cy^t»i o^ffliyfy^) t*©±e 
H«£©ifc I us / I c fclke, *Ott*«:#B tfc 0 
[0 0 6 91 
[*2] 
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[0 0 7 0] ±fE©S2©^ft^f)We)A 1 *i5l-, S 

mmmm<D i « / 1 c K^Ltsot 

[00 7 1] £MW 9 



y V»hMf7PfcECfcfrft8W;9 8 : 2T?a£U 

V^Stf, S$$<PI--|M§lt£#l£lKgf/cm : X 
[0 0 7 2] rixirligij^ LiNiOz 9 1 

mm,mikLx , )y&&§&6&m$:m&u r©&£ 

#])7y{kt?-V7 : y3m&$t>b&N-* : f-A'\? 



fc„ r©ES^J^7y— Sr> 7 0^y->3-o«|riij@ 
$#T*#ft*>©£®?)8fc^fc©*K W.£fr20nm<D 
7 $ = ^ A 1B« » b ft 5 lESHIUtf*:© PIE — 
40 LT&^Lfc,, toft. u-y—y^^m^x'oBm 

[0 0 7 3] rtvtliglJlC, gjtfffi (fcfc'U 

do« 2 =3. 3 7 A, Lc = 290A, 1 0 

fm, ««=9 9%) 9oi*^t, ^y 7yftt*=y 

fvi OilSBi:^, N-^^fay K^t»#** 

fc^s t zms Lx*7 y -ic tfc. d©A«^B^7 
y— 7 o^s'S'acufcaas-frTfcsftfc©*® 

50 ^^©^BlC^-fwa^LTffijiL/c ^©^, p 
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[0 0 7 4] oft, ttlE^ffiT-^i!!Lfc^roiES 
^IC^IsIL-t, mVtmm#kLtz(Dh, *M£l 5mni© 

ioo75] -<Di$i%#;mmfrz%mLtzmm?— * t 
wfaiD-mfcmzmzvtzfimmm. vy^r 10 
4*x— 2 o~-4 otiw^at, -mt&i%%w%z 

nrnm** /< ^—9 * irt+a wrs Lfc©*>, » 0 . 

0 2 g © K5>f 7^*«r**«fl*fc»iJ!ev»J: 5 CL 
T&AU 5#tl^ttP LT V B i K*i*t©«a© 

© :UMIs****ailJ& Lfc t r 5, 

[0 0 7 6] *ffi#J 10 20 



* [0 0 7 7] Hifeflaj 1 1 

ASoKittfitLT. d«n =3. 42 A, Lc=3 
2 A, 1 2 m m, 9 9 %JJt±©#tt£ 

[0 0 7 8] Hifs08 1 2 

#«l*K^oaWk«*«)»#*«:, o. i*^/y 
fc. 

[0 0 7 9] 1 3 



!):/Rh!;:c?*2:ECJ:trtt8Jt9 8 : 2T»*U 
^©S^^tNFBSrl. 0^/!)7^gi^ 

«©ir«m<i?fSz^m*^^KLfc. t*<p©zsite$ 

Kf*l4Hlfi^ 9 1 1^ CT'foofc. 
[0 08 0] ±15© HfcflJ 9 ~ 1 3 OftfflMftffi^* 
l&toV^T, 3 5mAftE2. 7~4. lVffiffl 

[0 0 8 1] 
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3 5 0 


3£««10 


2 10 




2 8 0 




3 10 




2 9 0 



[0 0 8 2] ±C©*3©**i>6>Mb4»*J:5t, * 
*«»a'Pl!:z«ft«*«:»*$*fciafi«l9~i 3© 

[0 0 8 3] ofC, ±ie©n»j 9 ~ 1 3 e4MHM 

mmmt try h y TA^/ns^a*©**** 

fco jf ©ttiRflJ 2 © t^««fSZ^«Ml fc # Jt L 

©*4 td^^ns t fey r-fcofco 

[008 4] Jfctfcfll 2 

i, 2-i?y h^^^vtECio^aitti : l-eis 

*U roftftffiKENFBfcl. 0*^/5 yM* 50 



©*T8ltt$$Zfc«m£{f K t fco 
[0 0 8 5] <^^ttWR>*ftaJKSt»jR$*L-C. 

tfWMSl 2«cBgBgU «3Ji 2afc»ttLT, »n» 

su *>fea>c*Braitt«Ri o*r««uT*s#, ^© 
wi-e««i«r i o orsT-^L, mm<o^^mm 

2 b KjfcfriEfttfC, SI^+SA^S^IrW^fc. 
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»4 0 , CfcilIi5Lfc©MtT9I^L.fc 



[0 0 8 7] ±E©*4©*S*a»e>We>:MtJ:$K, * 
««#ifc<D8SSi LTil£©«g«£ffl^fcJtt&0ij2 
©ttMfi, iK)4 0t:icMLfc^T'?I^LBxfflLfc 

~1 3©#«ft»i. 1 0 0X*t«Ltt)?l^tf, 

1 ~4 ©**©WS$©3IA£li< 2 0 0 < C£i±T'fc-O 
fc. 

[0 0 8 8] 

«t*»©±8*iLTffl^3-:^ *«C«*tW*r 
JBv\ *fc*©Bl£, £®$|§«*£#£©*®:R!li: 



IBii©1»¥fcKin 
20 «»fiiiHT*>3. 
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